suggest that H2 generated from rock weathering supports an autotrophic microbial community in deep anaerobic basaltic aquifers in the western United States. Data about microbiological populations, hydrogen concentrations, and carbon isotopes, as well as a laboratory experiment showing H2 production from a basalt-water interaction, are provided as evidence for this conclusion. However, each of these lines of evidence has an alternative interpretation.
The strongest evidence for the proposed abiological H2 production [figure 4 of the report (1) ] demonstrates that H2 accumulates when some basalts are incubated in buffered water, but these experiments were conducted in phosphate buffer at pH 6, whereas the pH of the ground waters at this site is alkaline (pH = 7.5 to 9.9). It seems likely that H2 production could be favored by artificially lowering the pH, and so this experiment cannot be used to support the hypothesis (1).
Stevens and McKinley suggest that the isotopic signature of the inorganic C dissolved in the ground water also provides evidence for abiological H2 production. 
Some confusion may have arisen among readers because we drew an additional distinction in our discussion: We proposed that the microbial system within the CRB may be not only (chemo)lithoautotrophic, but also independent from photosynthesis, which is not quite the same thing. Sulfideand methane-oxidizing communities at deep-sea hydrothermal vents are chemolithoautotrophic but depend on photosynthesis because they require 02 as an electron acceptor. Many chemolithoautotrophic microorganisms can be found in anaerobic sediments, but the community as a whole-and ultimately, the lithoautotroph population-is usually dependent on degradation of organic matter.
All of the environments described in the references cited by Madsen are profoundly affected by photosynthetic processes. They contain photosynthetic mats, organic-rich sediments, or oxygenated water. It seems a reasonable hypothesis that geochemically produced H2 may contribute electrons to microorganisms in some of these locations; however, it was not demonstrated. We suspect that chemolithoautotrophic primary production is widespread in the subsurface.
Lovley and Chapelle suggest that the evidence in our report may be insufficient to demonstrate a chemolithoautotrophy-based system. Any of our points of evidence alone is not sufficient, but we believe that, taken together, they provide a strong case. Because of the inherent difficulty in sampling the subsurface, indirect observations and simulations must be used. Our report is an initial study and not the final word on this system. We address each paragraph of the comment by Lovley and Chapelle, in order.
The pH of our experiment [figure 4 of our report (1) ] is below that of the aquifers; however, H2 production does occur in the in situ pH range and is typically 20 to 85% of that found at pH 6 in vitro (3) . We agree that our study would have been strengthened by data from experiments at higher pH, although other variables also determine H2 production (3). The experimental survey of H2 production in different rocks was done at pH 6 because that was found, in initial experiments, to be the optimal pH for H2 evolution.
Dissolved inorganic C (DIC) depleted in 12C by autotrophic methanogenesis has been reported in organic matter-rich sediments, but not in close relation with dissolved inorganic C (DIC) depletion as we observed. If the methane formation had been associated with heterotrophic H2 production, DIC would have been produced, not consumed. [The unit label in the axis label for figure 3b in our report (1) 
